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SPEECH RECOGNITION SYSTEM

WIRAT KEERATICHOOWONG
HATHAI LIAMPET

AKARAPON ASAVAPORAMITCHAI

KASET SIRISUNTISUMRIT ADVISOR

ABSTRACT

Nowaday technology of the communication between human and machine
have been continuous developed. Techmnique of using speech signal has been
worldwidely interested because of the easy using. In this thesis would talk
about voice component, sarmpling method, fast fourier transform, speech
recogmtion system which we use the statistical average by using standard
deviation method, Speech analysis system for comparison between storage
data and input data to- caloulate the possibility. This project use 4 isolated
words and the results are satisfied.
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2.2 290N T8an BRI (Low Pass Filter : LPF)
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Name  Number of bits Range Step of control Remarks

FO " 0-$ 50-300 Hz 3% Pitch frequency
F1 0-$ 200-1200 Hz 3%
F2 0-$ 500-3100 Hz 3% Formants for vowel
F3 0-$ 10006200 Kz 3%
AQ 0-$ 32dB 05dB Level of vowel
AC 3-5 28dB 4dB Level of fricatives
AH 0-2 28dB 4dB Level of aspiration
AN 4-5 244B 8dB Level of nasal sound
FN 0-3 200-1100 Hz 12% Nasal formant.
FH 2-5 2500-6200 Hz 12% F4 and higher poles
KO0 0-$ 1000-6200 Hz % Zero of lricative

@,
2; g:: ;m?‘;g g: i./: Formants of consonant
Bt -2 100 Hz '
B2 4-5 100 Hz Baadwidth of vowe]
B3 0 200 Hz formants
B4 3 200 Hz
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4800 is 10 976655555 5§ s8 7 7
2400 20 10 7533333133
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2 = 1RC ;
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Vo/Vi =R3/ ¥V Re)? + (17 Cp)2
g 30 Bsnd Ansousasrvneidnail

Vo/Vy = 220k V (560)2 + (1/2*TE*10[4)2
2852

20 10g(285.2) 4B

491 4B
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Hex Range Uzage-
00000F DMA Chip 8237A-5
020-021 Interrupt 8259A
040-043 Timer 8253-5
060-063 PPI 8255A-5
080-083 DMA. Page Registers
0AX NMI Mask Registors
0cX Reserved
0EX Reserved
200-20R Game Control
210-217 Bxpension Unit_
im-up Reserved
278-27F Resorved
2F0-2F7 Reserved
2F8-2FF Asynohronous Communicatinos (Sec)
300-31F Prototype Card
320-32F Fixed Disk
378-37F Printer
380-38C SDLC Communioations
380-389 Binary Synchronous Communications (Seo)
3A0-3A9 Binary Synchronous Communications (Ses)
3B0-3BF IBM Monochrome Display/Printer.
3C0-3CF Reserved
3D0-3DF Color/Graphios
3EQ-3E7 Reserved
3F0-3F7 Diskette
3F8-3FR Asynohronous Communications (Pri)
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ssuningdeya

Word dir is ocomrest 7846 %

Word one is ocorreot 2000 %

Word ohk is oorrest 3.07 %

Word soan is ocorreot 461 %

Word command is dir ‘

udavnistiuiinea 10 AfeRTumTITe

ﬂizsﬁ"t DIR ONE CHK SCAN

r 1 7846 20.00 3.07 4.61
2 80.58 20.00 153 307
'3 83.07 1846 3.07 6.15
'4 60.00 12.30 3.07 6.15
5 8334 20.00 . 4.61 4.61
6 81.53 21.07 3.07 6.15
7 69.23 20.00 3.07 7.69
8 4948 1846 153 7.6
§ 92.30 ' 1538 153 4.61
10 67.69 3084 153 461
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Word dir is comeet 26.15 %

Word one is ocorreot 8384 %

Word ohk is ocorreot 153 %

Word scan is ocorreot 3.07 %

Word command is one

udannstudinna 10 afemTumste

3ah DIR ONE CHK . SCAN
1 26.15 83.84 1.53 307
2 1846 81.53 2.00 3.17
3 24 61 61.53 1.53 461
4 58.46 2615 207 7.69
5 2153 8000 2.61 1.53
6 24.65 82.30 ] 3.58 323
7 49.53 36.76 2.92 3.69
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9 24.85 79.92 1.15 3.27
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Word dir is correet 2.65 %

Word one is oorrest 334 %

Word ohk is ocorrest 8353 %

Word scan is comrest 23.07 %

Word command is ohk
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5 1.23 377 66.15 6738
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10 3.23 1,61 83.84 ' 26.87

' F 4
M15791 7.3 uraaidesidudusantsyad1a1 CHK 10854
4 S ‘ ' 4
\eye CHK 10 afy ssftudndledifuduee cEK ssgandnudesidusuecdidy

A 4
8 a3y Amihudesiduninde’ld 77.08 desidud




(b)

= & < ' " -
UM 74 a uamegUnduiFeeinad1an SCAN Aeufvenisutas BBT
b. uwaszrs Tulinusadeeitidoinnnisutlas Fer

/8



1ﬁameamﬁeamfz‘1 SCAN

|ﬁamms*‘ims1:H'un:xﬂ‘s’amﬁuuﬁmmmtamﬁqm'ﬁ"lfi'umﬁ"ummﬁa
-wstsingleoya

Word dir is ocomreot 435 %

Word onc is comect 243 %

Word ohk is ocomreot 2435 %

Word soan is ocomreet 8523 %

Word command is soan
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What do you want to work press choose your choice
1. Write base sound
2. To command
3. To exit

Press your choice : ¢
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Does word you want get is old word or new word (OdiNew) :
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What is word you want get : two

press enter when ready
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Thoso are data do you want to compile (YexNo) :
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Those arc data do you want to compile (Yes:No) :
Please wait.,
Compile

Do you want to exit press ‘a

drdsanrsesnninTusunsulne ‘o' dlidesnseenninTusuns¥nefdlag
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What do you want to work press choose your chiooe
1. Write base sound
2. To command
3. To exit

Préss your chioce : 2

press enter when ready

iilonm 2 13Un1nQU0RI pross enter when  ready WONA enter uda Wysindail
é’ecmsmu'luTﬂsMumﬂﬂlxﬁnuﬂrlngzﬂﬁ'mﬂ;muﬁm \ena  enter 9315109815 Tuiin
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fugrudeymdedi @iy Budaurnmamesenouitanes

Word dir is correot _ %

Word one is corrcot _ %

Word scan is oorreot _ %

Word checkdisk is correct _ %

Word command is _ 449 xﬂuﬁmmﬂaswunqaﬁﬁ
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#include <bios.h>
#include <dos.h>
#include <conio.h>
#include <stdio.h>
-#inclide <stdlib.h>
#include <string.h>
#include <alloc.h>
#include <math.h>
#include <float.h>
#include <graphics.h>
#include <process.h>‘

#include <time.h>

#define PI 3.142857143L
#define RA 0.017460317L
#define Max_armay 2048
#define porta 0x031c

#define portb 0x031d

#define portc 0x031e

#define pctrl 0x031f

#define SAMPLES 2048
#define FREQ 50
#define AMPLITUDE_MAX 5
#define AMPLITUDE_MIN 0
#define MAX_HARMONIC SAMPLES

typedef struct complex_struc {
float re;

float im;



} complex;

void sampling(complex *square_wave, int @I&);

int bit_reverse(complex *input_data, int bit, complex *rv_data);

void fft(complex *input_data, int samples, complex *fft_data);

void dit_fft(complex *input_data, int samples, complex *fft_data);

void ¢al_amp(complex *fft_data, int samples, float *amp);

void W(int nl, int n2, complex *result);

void complex_add(complex. *result, complex adderl, complex adder2);

void complex_subtract(complex *result, complex subtracterl, complex subtracter2);
void complex_multiply(complex *result, complex multiplicand, complex multiplier);
void graphic(void); ‘

void Initialize_Graphics_Mode(void);

void openfile(float *amp);

int filecomp(float *amp,int samples);

savefile();

void grap(float *amp);

int q.maxdif,PRI,ENDi[7];
float R{Max_array];

int dataf20000],in_Lc.h;

char word[15],wordcomp(9][15];

main(),
‘ 5
FILE *in,*in_randow,*inl,*longwordcom, *shortwordcom;
char key,ans.chioce,tword.datacom,doscommmand(15};
int input,div,i,a,b.d,inp,;umcom,command;
int y, maxcolor;
float max,x;
complex input_data{SAMPLES], rv_data{SAMPLES], fft_data[SAMPLES];
float amp{MAX_HARMONIC];
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int gd, gm;

int bit;

do { for (i=0;i<Max_amray;i++)

{ R0 )
input=0;
outportb(petrl,0x91);
do { clrser();

/* choose command */
printf("What do you want to work press choose your chioce\n”);
printf (" 1. Write basc sound\n");
prind(" 2. To comrmand \n");
printf(” 3. To exit \n");
printf("Press your chioce : “);
chioce = getch();
printf(\n");
} while((chioce != '1) && (chioce = 2) && (chioce != '3)):

switch(chioce){

case 'l' : do { clrser();
printf("Dose word you want get is Old word or New word (Old:New)

tword =getch(); } while((tword != '0) && (tword != M)
switch(tword) { case 'n' : clrscr();
printf What's word you want get
gets(word);
break;

case '0’ : clrscr();
printf(” What's word you want get

B H

"%



gets(word);
break;
defualt : break;}

do { printf("press enter when ready\n');
key=getchQ;
} while(key!=\r);

/* GET DATA */
outportb(portc,0x 10);
delay(500);
outportb(portc,0x00);
while (input != 0x0f)
input=inportb(portc);  /* RAM full */
outportb(porte,0x10); /* clear add of RAM */
for(i=0;i<200005i-++) /* receieve data from RAM ¥/
{ dawfi]=inportt(porta);
outportb(portc.0x20);
outportb(portc,0x60);

/* chang data */
max=50;q=C2=1:in_i=1;
for(t=:i<20000;i++)

{ if (méx<=data(i])

{ max=datafi];
n-i=i;
i=20000;} }

for(i=in_i;i<20000;i++)

{ if (data{i]>max)

o=

}
g=c-in_i;
printf("NumberF = %dwn",q);
h=q/Max_array;
dif(:



if (tword ="n)
{ if (maxdif<=400)
{ if (( shortwordcom = fopen(“shortcom.and”,"a")) == NULL) {
printf("Error in open file'shortword
command\n");
exit(1); }
forintf(shortwordcom,"%s\n" word);
fclose(shortwordcom),
]
else [ if (( longwordcom = fopen(*longcomm.and”,"a")) == NULL) {
printf("Error in open file longwordcommand™);
exit(1); }
fprintf(fongwordcom," %s\n" ,word);
fclose(longwordcomy); g
}

/* get randow data */
div=0;
if (b==0)"
h=1;
for (i=in_i;i<=c:i=i+h)
{ if (divi=Max_array) -
{ if (il=c)
{ R[div]=dataf{i}/(51.2);
div=div+l; }
else break ; }
cise break; }

sampling(input. data, SAMPLES);

) bit = log(SAMPLES)/log(2);
bit_reverse(input_data, bit, rv_data);
fft(rv_data, SAMPLES, fft_data);
cal_amp(fit_data, SAMPLES, amp);
grap(amp);
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do { clrscr();
printf("These're data do you want to compile (Yes:No) : ")

datacom = getch(); } while((datacom !='y") && (datacom != 'n’));

printf("\n");
switch(datacom) { case ‘n’ : exit(0);
break;
default : printf("Please wait.. \a");
break; }
if (maxdif>450)
{ savefile(); }
openfile(amp);
break;

case 2': do { printf("press enter when rw&Y\n");
key=getch();
} while(key!="c);

/* GET DATA ¥/
outportb(portc,0x10);
delay(500);
outportb(portc,0x00);
while (input != 0x0f)
input=inportb(portc);  /* RAM full */
outportb(portc,0x10); /* clear add of RAM */
for(i=0;1<20000;i++) /* receicve data from RAM */
{ data[i}=inportb(porta);
outparth(postc,0x20);
outportb(partc,0x60);
}
/* chang data */
max=50;q=0;a=1;in_i=1;
for(i=2;1<20000;i-++)
{ if (max<=data(i])
{ max=data{i];



in_i=i;
i=20000;} }
for(i=in_i;i<20000;i++)

{ if (datafi]>max)
c=i;
}
g=c-in_j;
printfTCNumber’F = %dwn”.q);
b=q/Max_array;

/* get randow data */
div=0;
if (h==0)
h=1;
for (i=in_i;i<=c;i=i+h)
{ if (divi=Max_array)
{ R{div]=datalil}/(51.2);
div=div+1; }
clse break; }

difQ;

sampling(input_data, SAMPLES);
bit = log(SAMPLES)/log(2);
bit_reverse(input_data, bit, rv_data);
ffi(rv_data, SAMPLES, fft_data);
cal_amp(fft_data, SAMPLES, amp);

grap(amp);

command={ilecomp(amp,SAMPLES);
prind(” %s ", wordcomp(command]);

if ( stremp(wordcomp{command],"dir") = 0 )
{ streat(wordcomp{command],”/w/p"); }
if ( steemp(wordcomp{command],”"chk™) == 0 )
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{ streat{wordcomp{command],"dsk"); }

if ( stremp(wordcomp{command],"scan™) = 0 )
{ streat(wordcomp{command],"disk"); )

if { stremp(wordcomp{command],"mem") == 0 )
{ streat(wordcomp[command]},”/c/p"); }

~” if (stremp(wordcomp{command}],") I=0)
{ system(wordcomp{command]); } */

break;
casc '3’ : exit(0);

break;
default : break; }

printf¢'Do you want to exit press 'n’ *);
ans=getch();
} while(ansi="n");

/* sampling : find value of each sample of square wave function. */
void sampling(complex *square_wave, int samples)

{

int i;

for (i=0;i<samples;i++)

{ sqparc_wave[i].re=R[i];

square_wave[i}.im=0; }

/*tor (i = 0; i < samples/2; i++) {
square_wave{il.re = AMPLITUDE_MAX;
square_wavef[i].im = 0;

}

for (i = samples/2; i < samples; i++) {
square_wave[il.e = AMPLITUDE_MIN;

square_wavelil.im = 0;
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/* bit_reverse : retorn bit-reversed value of num. */
int bit_reverse(complex *input_data, int bit, complex *rv_data)

{
int i, j, right_bit, rv_addr, num, addr;

num = pow(2, bit);
for.(i = 0; i < num; i++) {
rv_addr = 0;
addr = i;
for j = 0; j < bit; j++) (
right_bit = addr%2;
1v_addr = ov_addr + right_bit*pow(2, bit-1-j);
addr = addr/2;
}
rv_data[rv_addr] = input_datafi];
}
}

/* fit : calculate ffit. */
void fft(complex *input_data, int samples, complex *fft_data)
{

int i;

dit_ffi(input_data, samples, fft_data);
for (i = 0; i < samples; i++) {
£6t_datai].re = fit_data[i].re*2/samples;
fft_data(i].im = fft_data[i].im*2/samples;
}
}

/* dit_fft : proceed fR algorithm. */
void dit_fft(complex *input_data, int samples, complex *fft_data)

{
int half_sampies, i;
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complex templ, temp2;

if (samples > 2) {
half samples = sampics/2;
dit_€ft(input_data, half_samples, fit_data);
dit_fR(input_data + half_samples, half_samples, fft_data + half_samples);
for (@ = 0; i < half_samples; i++) {
templ = fft_data(i];
W(samples, i, &temp2);
coqlplcx_mulﬁply(&tcmpl temp2, fit_data[i + half_samples]);
complex_add(&fit_data[i], teropl, temp2);
complex _subtract(&fft_datafi + half_samples], templ. temp2);

}

else {
complex _add(&ft_data[0], input_data{0}, input_data[1]);
complex _subtract(&fft_data[1], input_data[0], input_data{1]);
}
}

/* cal_amp : caiculate amplitude of complex mumber, {ft_data, and return in amp. */
void cal_amp(complex *fft_data, int samples, float *amp)
{
int i;
float pp,PP(5];
p=0;
/* amp = square 1oot of (reA2 + im"2). */
for (i = 0; i < samples; i++)
{ ampfi] = sqrt(fft_datafil.re * fit_data(i).re + fit_datafi].im * fit_data[i}.im);
}
for (i=5;i<samples/2;i++)
{ if (amp{il>pp)
{ pp=amp(i];
iif1)=i; }
}

for (i=0sic=5;i++)



PP(i}=0;
for (i,= 5;i<samples/2:i++)
{ if (amp{i]>PP[0] && ampil<pp)
{ PP{0)=amp(i];
i[2)=h }
}
for (i = S;i<samples/2;i++)
{ if (amp(i]>PP(1] && ampfi}<PP[0] && ampli]<pp)
{ PP{1]=ampfil;
ii[3]=i; }
}
for (i = samples/2;i<samples-5;i++)
{ if (amp{i]>PP(2] )
{ PP{2}=ampli];
ii(4)=i; }
}
for (i = samples/2;i<samples-5;i-++)
{ if (amp{i]>PP[3] && amp{i]<PP[2] )
{ PP(3}=amp(i};
a[S}=i: }
}
for (i = samples/2:i<samples-5:i++)

{ if (amp{i]>PP(4] && amp{i]<PP[3] && amp{il<PP(2] )

{ PP{4]=ampl(i};
it[6)=i; }

/* W : retum (eM-j2PIin1)y'n2. */
void W(int nl, int n2, complex *result)
{
result->re = cos(2*PI*n2/nl);
result->im = sin(-2*PI*n2/nl);
}

i
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/* complex_add : add 2 complex mumber. */
void complex_add(complex *result, complex adderl, complex adder2)
[ .
result->re = adderl.re + adder2.re;
result->im = adderl.im + adder2.im;
}

/* coroplex_subtract : subtract complex number, sub2, from subl. */
void complex_subtract(complex *result, complex subtracterl, complex subtracter2)
f y
result->re = subtracterl.re - subtracter2.re;
result->im = subtracterl.im - subtracter2.im;
}

/* complex_multiply : multiply 2 complex number. */
void complex_multiply(complex *result, complex ‘multiplicand, complex multiplier)
{
result->re = multiplicand.re*multiplicr.re - multiplicand.im*nmmitiplierim; o
result->im = multiplicand.re*multiplier.im + multiplicand.im*multiplicr.re;
}

void grap(float *amp)
{ int i,inp;
float rex.y;

Initialize_Graphics_Mode();

x=100;y=300;
setcolor(3);
rectangle(35,0,600,300);
setviewport(35,0,600,300,1);
outtéxtxy(40,5, "Raw data”);
outtextxy(0,300,"0.07);
outtextxy(0,44.0,"5.0");
outtextxy(0,95.2,"4.0");
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outtextxy(0,146.4,"3.0™);
outtextxy(0,197.6,"2.0");
outpextxy(0,248.8,"1.0");
moveto(0,300);
setcolor(4);
for (i=in_i ; i <=c ; i++)
{
inp = datafi] ;
line(x,y x+0.02,300-inp);
x=x+002.
y = 300-inp;
}
getchar(;
clearviewport();
closegraph();
Initialize_Graphics_Mode(Q);
x=0;y=239;
setcolor(3);
rectangle(0,0,639,479);
setviewport(0,0,639,479,1);
line(0,239,320,239);
for (i=1;i<=Max_array;i++)
{ re = amp{i}*150;
sctcolon(2);
li:;e(x.239.x.239-rc):r
x=x+0.3;
}
getchar();
clearviewport(};
closegraph();

void Initialize_ Graphics_Mode(void)
{ int gdriver = DETECT,gmode,crrorcode;
initgraph(&gdriver.&gmode,”");



errorcode=graphresult();

if (errorcode 1= grOk)

{ printf("Graphics error : %s\n",grapherrormsg(errorcode));

printf("Press any key to halt : *);

getch();
exit(1);
}
}
void openfile(float *amp)

{ FILE *sumfr,*sdfr,*summed,*sdmed,*samend,*sdend, *frfile[6], *medfilc[12], *endfile(6];
FILE *infileim{7][10],*sumfilcim,*sdfileim,*fwordp,*avgiwordp;

int  i,j,af,dummyf;

float
float
float
char
chat

char

1

ninmbcr.sum:mm.snmnmni .avgfi{6],avgmed[12] avgend(6),SDfr{6],SDfri[6].SDmed| 12];
SDmedi[12],SDend[6},SDendi[6) .SDdummy.SDdu.mmyi.sumf'avgf;
avg(7][10],avgi[7](10},SD{7][10],SDi[7}{10],SDf;

sumfrword] 15) sdfrword[15],summedword{15] sdmedword{15] sumendword[15];
Sdﬂldwmdllsl.ﬁwmdlﬁl[lslmm’dl12][15].Cﬂdwofdlﬁl[lsl.wordhcwmm[lﬂ:
sumwordim(15],sdwordim{15],fword[15],avgfword[15];

for (j=1:j<=6;j++){

for(i=1:i<=9;i++)
- |

}

strepy(wordhelpim(j}{il,word); }

for (i=1;i<=5:i4++)

{ strepy(frword[i],word);

}

stropy(endword(i],word);

for (i=liic=115i++)

{ strepy(medword(i],word); }

streat(frword[1],"01.dat™);
streat(frword(2],"02.dat");
streat(frword[3],"03.dat");
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streat(frword[4],"04.dat");
streat(frword{5],"05.dat");

stroat(endword[1],"91.dat™);
streat(endword(2],"92.dat");
streat(endword[3],"93.dat");
streat(endword[4],"04.dat");
streat(endword[5],"95.dat");

strcat(medword([1],"m1.dat");
streat(medword(2],"m2.dat");
stycat(medword{3],"m3.dat");
streat(medword[4],"m4.dat");
streat(medword(5],"mS.dat");
streat(medword[6],"m6.dat");
strcat(medword[7],"m7.dat");
streat(medword[8],"m8.dat");
streat(medword[9],"mS.dat");
strcat(medward(10],"m10.dat");
streat(medword[11],"m11.dat™);

strcat(wordhelpim({1][1],"11.dat");
streat(wordhelpim{1][2],"12.dat");
strcat(wordhelpim({1][3],"13.dat");
streat(wordhelpim{1][4],"14.dat");
streat(wordhelpim([1](5],"15.dat");
stréat(wordhelpim{1]{6],"16.dat");
streat(wordhelpim([1]{7],"17.dat™);
streat(wordhelpim[1](8],"18.dat");
streat(wordhelpim{1](9],"19.dat™);
streat(wordhelpim([2](1],"21.dat");
“streat(wordhelpim{2][2],"22.dat");
streat(wordhelpim(2](3],"23.dat™);
streat(wordhelpim{2]{4],"24.dat™);
strcat(wordhelpim{2][5},"25.dat™);
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strcat(wardheipim{2][6],"26.dat™);
streat(wordhelpim([2)[7],"27.dat™);
streat(wordhelpim(2][8],"28.dat");
streat(wordhelpim{2](9],"29.dat");

strcat(wordhelpim(3][1],"31.dat™;
streat(wordhelpim(3]{2],"32.dat");
streat(wordhelpim{3](3],"33.dat");
streat(wordhelpim(3][4),"34.dat™);
stroat(wordhelpim{3}[5],"35.dat");
streat(wordhelpim(3](6],"36.dat");
streat(wordhelpim([3]{7],"37.dat");
streat(wordhelpim{3](8]."38.dat");
streat(wordhelpim{3][91,"39.dat");

streat(wordhelpim[4][1],"41.dat");
streat(wordhelpim(4]{2],"42.dat");
streat(wordhelpim{43[3],"43.dat™);
strept(wordhelpim({4](4],"44.dat”);
streat(wordhelpim({4](5],"45.dat");
strcat(wordhelpim{4][6],"46.dat");
stroat(wordhelpim{4][7],"47.dat");
streat(wordhelpim{4]{8),"48.dat");
streat(wordhelpim[4](9],"49.dat™);

streat(wordhelpim{5][1),"51.dat™);
strcat(wordhelpim[5)(2],"52.dat");
streat(wordhelpim({5](3],"53.dat");
streat(wordhelpim({5][4],"54.dat");
strcat(wordhbelpim{5][5],"55.dat");
streat(wordhelpim{5]{6],"56.dat");
strcat(wordhelpim(5){7],"57.dat");
streat(wordhelpim{5](8],"58.dat");
streat(wordhelpim({S][9],"59.dat");

streat(wordhelpim[6][1],"61.dat™);
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streat(wordhelpim{6][2],"62.dat");
streat(wordhelpim{6](3],"63.dat™);
stréat(wordhelpim{6][4],"64.dat™);
strcat{wordhelpim({6](5],"65.dat");
streat(wordhelpim[6]{6},"66.dat™);
streat(wordhelpim(6](7],"67.dat");
strcat(wordhelpim(6]{8),“68.dat”);
streat(wordhelpim[6}{9],"69.dat");

for (i=1;k<=5:i++)
{ 3 (( frfile(i] = fopen(frword[i],"a")) == NULL ) {
" printf("Eror in open file %d \n" frword(i]);

printf(™007");
exit(1); }

a=i-1;

fprintf(frfile(i],"%f\n" ,ampfa]);

folose(frfile(i]);

for (i=1;i<=5;i++)

{ if (( endfilc(i] = fopen(endword(i],"a") == NULL ) {

printf("Egror in open file %s \n".cndword(i);
printf(™007");
exit(1); }
a=2049-i;
fprintf(endfile(i],"%f\n" ampfal);
felosc(endfilefi]);

for (i=1;i<c=11;i++)

{ if (( medfile{i] = fopen(medwordfi],"a")) == NULL") {
printf("Ecror in open file %s \n",medward[i]);

£

printf(N\007");

exi(1); }
3=1023+i;
fprintf(endfile(i],"%fn" ampla]);

m
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fclose(endfilefil);

for (j=1;j<=6:j++)
{ fot (i=L;ic=9;i++)

{ if (( infileim{j]{i} = fopen(wordhelpim(j]{i],"a")) == NULL ) {
printf("Eror in open file %d \n",wordhetpim{j]{i]);
printf(N007");
exit(1): }

a=(iifj]-5)+i

fprintf(infileim{j][i],"%f\n" ampfa});
fprintf(infileim(j](i],"%d\n",a);
fclose(infileim(j](i]): PN

strepy(sumwordim, word);
strepy(sdwordim,word);
strepy(sumfrword,word);
strepy(sdfrword, word);
strepy(somendword, word);
strepy(sdendword, word);
strepy(summedword, word);
strepy(sdmedword, word),

streat(sumfrword,"s0.dat");
streat(sdfrword,”s00.dat");
strcat(sumendword, *s1.dat");
sﬁcatisdcndword."s()l.dat");
streat(sumwordim.,"s.dat"),
streat(sdwordim, "sd.dat");
su’mt(sumnndword."m.daf');
su'cat(fdmedword,"msd.dat")',



for (i=1i<=5:i++)

{ if (( Eefile[i] = fopen(frword[i],"r™)) = NULL ) {

} H

printf("Error in open fle %d \n" frwordli]);
printf(™ND07");
exit(1), }
2=0;summum=0; sumnumi=0;
while(tfeof(fifile[i])) {
fscanf(frfile{i],"%f" &number);
summnum=semrum-+omber;
a=a+l; }
avgfi{i}=sumnum/(a);
fclose(frfilefil);

if (( fifilefi] = fopen(frwordfi],"t")) == NULL ) {
printf("Error in open file %d " frword[i]);
printf(N\007");
exit(1); }
sumnum=0;sumnumi=0;
while(!feof(frfile(i])) {
fscanf(frfilefi],"%f" . &number);
sumnuo=sumnnmum-+Hpow((number-avgfr{i]),2));
}
folose(frfilefi]): -
SDdnmmy=summum/(a);
SDfr{i]=sqrt(SDdummy);.

for (i=1:i<=5;i++)

{ if (( endfile{i] = fopen(endword(i],"r")) == NULL ) {

printf("Error in open file %d \n" ehdword(i]);
printf(NO07"); ’
exit(1); }
a=0;sumnum=0;summurmni=0;
while(!feof(endfile{i])) (
fscanf(endfile{i],"%f" .&number);

o



sumnum=sumnum-Hrumber;

a=a+l: }
avgend(i}=summum/(a);
fclose(endfile(i]);

if (( endfile(i] = fopen(endwordli},"r")) = NULL ) {

printf(*Brror in open file %d \n".cndword(i]);
printf("™007");
exit(1); |
sumnum=0;sumnumi=0;
while(!feof(endfile(i])) {
fscanf(endfilefi],"%f",&number);

snmnnm=summnn+(on((numbcr-avgcnd[i]),2)):

}
fclose({endfilefi]);
SDdummy=surmum/(a);
SDend{i}=sqri(SDdummy);

if (( sumfr =fopen(sumfrword,"w")) == NULL) {
printf("Error in open file sumfrword \n");
exit(1); |
for (i=1;i<=5;i++)
( fprintf(surafr,"%f\n" aveh(il): 1}
fclose(somfr);

if (( sumend =fopen(sumendword,"w")) == NULL) {
printf("Error in open file sumendword \a");
exit(1); }
for (i=l;i<=5:i++)
{ fprintf(sumend,"%f\n",avgend[i]); }
fclose(sumend);

if (( sdfr =fopen(sdfrword,"w")) = NULL) {
printf("Error in open file sdfrword \n");
exit(1); }
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for (i=1;i<=5;i++)
{ fprintf(sdr,"%fa",SDE(); }
fclose(sdfr);

"if (( sdend =fopen(sdendword,"w")) == NULL) {
printf("Error in open file sdendword \n");
exit(1); }

for (i=1;i<=5;i++)
{ fprintf(sdend,"%f\n",SDend(i]); }
fclosc(sdend);

for ('i=1;i<=l Lit++) .

{ if (( medfilefi] = fopen(medword(i],"r")) == NULL ) {
printf("Exror in open file %d \n",medword(i});
printf(NO07");
exit(l); |}

a=0; summum=0;summami=0;
while(!feof(medfileli])) {
fscanf(medfilefi],"%f" ,&number);
sumnum=sumnum-+number;
a=a+l; }
avgmed{i]=sumnum/(a);
fclose(medfile{i]);

if (( medfile{i] = fopen(medword[i},"r")) == NULL ) {

printf("Exror in open file %d \n",medword([i]);
printf(N007");
exit(1); }
sumnum=0;summumi=0;
while(}feof(medfile[i])) {
fscanf(medfile{i],"%f",&number);

summm=sumnum-+{pow((number-avgmed[i]).2));

}
fclose(medfile[i]);
SDdnmmy=sunmum/(a);
SDmed[i]=sqrt(SDdummy);
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if (( summed =fopen(summedword,"w")) == NULL) {
printf{"Error in open file summedword \n");
exit(1); }
for ‘(i= L;i<=5;1++)
§ fprintf(summed,"%f\n" avgmed(i]); }
fclose(summed);

if (( sdmed =fopen(sdmedword,"w")) == NULL) {
printf("Error in open file simedword \n");
exit(1); }
for (i=1;i<=5;i++)
{ fprintf(sdmed,"%f\a",SDmed[i]); }
fclose(sdmed);

for (j=1:j<=6;j++)
{ for (i=1;i<=9;i++)

{ if (( infileim({j}{i] = fopen(wordhelpim(j}{i],"r")) = NULL ) {
printf("Error in open file %d \n",wordhelpim(j}{il):
printf(N007");
exit(1), |}

a=0;summum=0;sumnumi=0;
while(!feof(infSleim{j}{i])) {
fscanf(infileim({j]{i],"%f" ,&number);
fscanf(infileim{j][i),"%d",&f);
sumnum=summun-+umber;
somnumi=sumnumi-+;,
a=a+l; }
avgfjlli}=sumnum/(a);
avgi[j](i]=summumi/(a);

fclose(infileim{j]{i]);

if (( infileim{j][i} = fopen(wordheipim{j]{i},"r")) == NULL ) {
printf("Error in open file %d \n",wordhetpim{j](i]);
printf(M0O7");
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exit(1); }
sumnum=0;summumi=0;
while(Ifeof(infileim{j][i])) {
fscant(infileim(j]{i], " %{",&number);
fscanf(infileim{j}{i],"%d" &£);

mmummmu@{ww((numw-avgﬁ][i])z));

summumi=sumnumi-+{pow((f-avgilil[i.2));
}
fcloge(infileim{l[il);
SDdummy=sumnum/(a);
SDdummyi=summumi/(a);
SD(jllil=sqrt(SDdummy);
SDi(j]{i]=sqrt(SDdummyi);

if ((: sumfileim =fopen(sumwordim,"w')) == NULL) {
printf("Error in open file sumwordim \n");
exit(1); }
for (=1:j<=6:j++)
{ for (i=Li<=%i++)
{ fprintf(sumfileim,"%f\n" aveljllil);
fprintf(sumfileim,"%f\n" avgiljl{il); }
}
fclose(sumfileim);

if (( sdfileim =fopen(sdwordim,"w")) == NULL) {
- printf("Exror in open file sdwordim \n");
exit(1); }
for (j=1:;j<=6;j++)
{ for (i=1;i<=5:i++)
{ fprintf(sdfileim,"%f\n".SD(j][i]);
fprintf(sdfilcim,"%f\n" SDi(j][il); }
b
fclose(sdfr);
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strepy(fword, word);

strcat(fword,"f.dat");

if (( fwordp = fopen(fword,"a")) == NULL) {
printf("Error in open file %d \a" fword):
printf("\007");
exit(1); }

fprintf{fwordp,"%d\™,q);

fclose(fwordp);

if (( fwordp = fopen(fword,"r")) = NULL ) {
printf("Error in open file %d \a" fword);
printf("\007");
exit(1); }
avgkf=0:E=0;sumf=0;
while(!feof(fwordp))
{ fscanf(fwordp,"%d" &dummyf);
sumf=sumf+dummyf;
f=f+1;
L
felose(fwordp);
avgf=sumf/(f);

if (( fwordp = fopen(fword,"r")) == NULL ) {
printf("Error in open file %d \n" fword);
printf(\007");
exi(1); }
sumf=0;
while(!feof(fwordp))
{ fscanf(fwordp,"%d" ,&dummyf);
sumf=sumf+(pow((dummyf-avgf),2));
}
fclose(fwordp);
SDdummy=sumf/(f);

SDf=sqrt(SDdummy);
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strepy(avgfword, word);,

streat(avgfword,"fa.dat™);

if (( avgfwordp = fopen(avgfword,"w")) == NULL ) {
printf("Error in open file %d \n",avgfword);
printf("N\007");
exit(1); }

fprintf(avgfwordp,"%f\n" avef)

fprintf(avgfwordp,"%f\n",SDf);

fclose(avgfwordp);

printf("Compile \n");

int filecomp(float *amp,int samples)

FILE *infileim(6],*sdim(6],*wordcom, *ffile[6], *pri(6],*end{6], *sumf{6],*sdfr{ 6], *summed{6];
FILE *sdmed[6],*sumend{6],”sdend[6};

int' parelity,para,lil.i,j,l2.0.mumcom,fr{6)(6].med(6](12],endd(6][6],dummyim([6](7){10};

int dummyiml(6][7]{10],sumdummyim(6],sumfrend{6],summedd[6},maxvaluetolot{6] X.y;

int: fnum([6],prin 6],endn[6],sumpe(6];

float datacompim(7}[10],datacompimi{7](10},redata,redataim sedataimi,SD,SDim,SDimi;

float fredata,perl,z,pp,PP[6];

char wordhelpim(6]{15],sdhelp(6][15),sumfrword[6][15],summedword]6][15],sdmedword[6]{15];

char sdfrword{6][15],sumendword[6][15],sdendword{6][15],fword{6][15],priw[6][15],endw{6][15];

for G=0ri<=5;i++)
{ for (1=0;1<=6;1++)
{ for §=0;j<=5sj++)
{ dummyim{i]{1][j]=0;
dummyim1[i][T][j}=0;

}
frram(i}=0;
prin(i]=0;
endn[i}=0;
sumpe(i}=0;
for (=0;l<=5;1++)
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{ &efi]li=0;
endd{i]{1]=0; }
for (J=0;l<=11;1++)
{ med(i]{1}=0; }
. .
=0,

if ((wordcom = fopen("shortcom.and”,"")) = NULL) {

printf("Error in open file ‘shortwordcommandn");
exit(1); }

numcom=1;

while(!feof(wordcom))

{ fscanf(wordcom,"%s",wordcomp{numcom]);

numcom=numcom+1;
}
fclose(wordcom);

if (maxdif>400)
{ =50
for(i=3;i<=(numcom-2);i++)
{ strepy(priw{i],wordcomp(i]);
strepy(endw{i],wordcompfi]);

streat(priw(i],"pa.dat”);
strcat(endwf{i],"ea.dat");

if (( prili] = fopen(priw(i},"r")) == NULL ) {

printf("Error in open file %s \a",priw{il);

printf("™\007");

exit(1); }
fscanf(pri[i],"%f" &redata);
fscanf(pri[i],"%f" ,&SD);
fclose(pri(il);

if (PRI>redata-SD && PRI<redata+SD)
{ prin(i}=30; }
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if (( endli] = fopen(endw(i],"r")) == NULL ) {
printfC"Errox in open file %s \a",endw{i]);
printf(N\007");
exit(1); }

fscanf(end(i],"%f" &redata);

-

fscanf(pri[i],"%f" &SDY);
fclose(end{i]);

if (END>redata-SD && END<redata+SD)
{ endn(i]=30; }
if (prinfi}==30 && endnli}l==30)

{ sumpefil=60; |

[

for 5('1=5 ii<samples/2;i++)
{ if (amp{i]>pp)
{ pp=amplil;
ii{1=is )
}
priritf("%f %d\n”,pp.iil1]);
for (i=0;i<=5:i++)
PP[i}=0;
for (i = 5;i<samples/2;i++)
{ if (amopli]>PP{0) && amplil<pp)
{ PP{0]=amplil;
iif2]=i; }
}i
printf("%f %d\1 ",PP[0]ii[2]);
for (i = S:i<samples/2;i++)
{ if (amp[i]>PP{1] && amp{i]<PP[0] && amp{ij<pp)
{ PP{1]=arop(i];
iif3]=i; }
}
printf("%f %dwn ".PP11i(3]:
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strepy(sdmedword{i],wordcomp(i]);
strepy(fword{i],wordcompfil); }

for(i=1;i<=(nurmcom-2);i++)

{ streat(wordhelpim(i],"s.dat™);
str¢at(sdhelp{i],"sd.dat");
streat(sumfrword(i],"s0.dat™);
streat(sdfrword{i},"s00.dat");
streat(surendwordfi],"s1.dat");
streat(sdendword(i],"s01.dat™);
strcat(sommedword(i],'m.dat");
streat(sdmedword/i], "msd.dat");
streat(fword[i],"fa.dat™); }

for(i=1;i<=(numcom-2);i++)

{ if (( sumfrli] = fopen(sumfrword[il,"c")) == NULL ) {
prmt_f("Eer in open file %s \n" sumfrword[i]);
printf(N0077);
exit(); } -

if (( sdfrfi] = fopen(sdfrword{i],"r")) == NULL ) {
: printf("Egror in open file %s \n",sdfrword[i]);
printf(MO07");

exit(1); }

for (j=1:j<=5;j++)
{ fscanf(sumft(i),"%f",&redataim);
fecanf{sdfi{i],"%f",&SDim);
if (amp(j-1}<=redataim+SDim && amp(j-1]>=redataim-SDim)
{ &illil=2; }
}
felose(sumfr{i]);fclose(sdfrfi]);

for(i=1;i<=(numcom-2);i++)
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{ if (( sumendli] = fopen(sumendword(i],"r")) == NULL ) {
printf("Ecror in open file %s \n",sumendword[il);
printf(N\0O7"); ’
exit(1); }

if (( sdendfi] = fopen(sdendword[i],"t")) = NULL ) {
printf("Exror in open file %s \n",sdendwordfi]);
printf("\007");
exit(l); }

for (j=1jj<=5;j++)
{ fscanf(sumend(i},"%f" ,&redataim);
fscanf(sdend[i],"%f{" ,&SDim);
if (amp([2048-j]<=redata+SD && amp{2048-j]>=redata-SD)
{ endd(i][jl=2; }

fclose(sumend(i]);fclose(sdend[i]);

for(i=1;i<=(rmmcom-2);i++)

{ if ( ;ummcd[i] = fopen(summedword(i},"r")) == NULL ) {
printf("Error in open file %s \n" ,summedword[i]);
printf(MN0077);
exit(l); |

if (( sdmed(i] = fopen(sdmedward[i},"c")) == NULL } {
printf("Ecror in open file %s \n",sdmedword[i]);
printf(NO07");
exit(l); }

for (j=1;je<=11:4+)
{ fscanf(summedl[i],"%1f" &redataim);
fscanf(sdmed[i],"%f",&SDim);
if (amp{1023+j]<=redata+SD && arop{1023+j]>=redata-SD)
{ medfi](}=5; }



fclose(summed(i]);fclose(sdmed[il):

for(i=1;i<=(mmamcom-2);i++)
{ if (( infileim(i] = fopen(wordhelpim[i],"r")) == NULL ) {
printf("Ecror in open file %8 \n",wordhelpim(i});
printf(NO07™);

exit(l); }

if (( sdim[i} =fopen(sdhelpfi],"r")) == NULL) {
printf{"Error in open file %s \n" sdhelpfi]);
¢t printf("NOO7");

exit(1); }

for (I=1;1<=6;i++)
{ for(j=1;j<=9:j++)
{
fscanf(infileim(i],"%f" &redataim);
fecanf(infileim{i],"%f" . &xredataimi);
fecanf(sdim{i],"%f",&SDim);
fscanf(sdim(i],"%f",&SDimi);

re if( datacompim{l][j}<=redataim+(SDim*2) && datacompim{l]{j]>=redataim-(SDim*2))

{
dommyim{iJ{1][1=3;
}*

if( datacompim(l]{jl<=redataim+(SDim) && datacompimf1}{j]>=redataim-(SDim) &&
datacompimi[l][jl>=redataimi~(SDimi) && datacompim(1](jj<=redataimi+(SDimi} )

{

dummyim1{il{1}(j}=2



}
}

}
fclose(infileim(i]);fclose(sdimfil);

if (( £filefi] = fopen(fword[i],"r")) == NULL ) {
printf("Ecror in open file %s \n" fword(i]);

printf(™N007");
exit(1); }
facanf(Ffile(i]," %" &fredata);
fscanf(Ffilei],"%f" &SD);
felose(fRile(il):
" if(qofredata-SD && q<fredata+SD)
{ fnum(i}=50; }

sqmdummyim[O]:O;
sumfrend{0]=0;
for(i=1;i<=5;i++)

{ y=0x=0;0=0;
sumdummyim{i}=0;
sumfrend[i]=0;
for Q=1;l<=T1++)

{ for(G=1:j<=9:j++)
{ y=y-+dummyim{i] {1153}
y=y+dummyim1[{]01G

}
for (I=1;l<=5:1++)
{ x=x+{i]l1
x=x+endd(ij{1};
}
for (I=1;1<=11;1++)
{ o=o+med[i]{l}; }

summedd[i]=o;

sumdummyiml[il=y;

126



127

sumfrend[il=x;
1
tolot{0]=0;
for(i=1;i<=5;i++)
{ tolotfi]=0;
tolot{i]=sumdummyim(i}+somfrend[i]+summedd{i}-+fnum{i]+prin(i] +endn[i]+sumpe{i]+11L; }
maxvaluc=0;
if (maxdif<450)
{ z=130 ;}
clse { z=130; }

printf (".");

clrser(;
for(i=1;i<=(numcom-2);i++)
{ perl=toloti}/z*100; .
printf("Word ( %s ) is correct Bf %\n" wordcomp(i),perl);
}
for(i=1;i<=5;i++)
{ if (tolot{i]>tolot{ maxvalue])
maxvalue=i;
}
if (maxvalue==0)
{ printf("Word's not in memory “n'); }
else { printf("Word command is %s ‘\n",wordcomp{maxvalucj); }

return(maxvalue);

dif
{ int i,ab,db,maxd,dd{4],w:
maxdif=0;a=0;b=0;:maxd=0;

for (i=0;i<=3;i++)

ddi]=0;



for (i=1;i<=20000;i++)
{ if (i==0)
dd[0}++
if (i==1)
ddf1]++
if 3==2)
dd[2)++;
if @==3)
L dd[3H+ }
for (i=0;i<=3;i++)
if (dd{i]>maxd)
{ maxd=ddfi];

w=i; }

for (i=in_isi<=c;i++)
{ if(datalil==w)
{ b=i;
a=0;
while(data[b}==w)
{ a=a+l;

b=b+1;

savefile()

{ FILE *prifile,*priafile, *endfile, *endafile;

int if;



float SD,avg,SDdummy,Sum,Dum;

char priword[lS].priaword[lﬂ.mdwmd[IS],cndawmd[ISI:

strepy(priword, word);
strepy(priaword, word);
strepy(endword, word);
strcpy(endaword,word);
streat(priword,"p.dat”);
strcat(priaword,"pa.dat");
strcat(endword,"e.dat”);
strcat(endaword,"ea.dat”);

if (( prifile = fopen(priword,"a")) == NULL ) {
printf("Exror in open file %s \n",priword);
printf(™007");
exit(1); |}
forintf(prifile," %d\n” PRI);
fclose(prifile);
if (( prifile = fopen(priword,"r")) == NULL ) {
printf("Emor in open file %s \n",priword);
printf(MNDO7");
exit(1); }
£=0:Surn=0;
while(!feof(prifile))
{ fscanf(prifile,"%f" ,&Duom);
Sum=Sum+Dum;
f=f+1;
}
felose(prifile);
avg=Sum/(D;

if (( prifile = fopen(priword,"r")) == NULL ) {
printf("Error in open file %s \n".priword);
printf(MN007");
exit(1); |

Sum=0;
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while(tfeof(prifile))
{ fscanf(prifile,"%f" &Dum);
Sum=Sum-+(pow((Dum-avg),2)},
1
feicsc(prifile);
SDdummy=Sum/(f);
SD=sqrt(SDdummy);

if (( priafile = fopen(priaword,"w")) == NULL ) {
printf("Exror in open file %d \n",priaword);
printf(ND07");
exit(1); }

fprintf(priafile,"%fn" avg);

fprintf(priafile,"%f\n",SD);

fclose(priafile);

if (( endfile = fopen(endword,"a")) == NULL ) {
printf("Ezror in open file %s \n" endword);
printf(™N007");
exit(l); }
fprintf(endfile,"%d\n" ,END);
felose(endfile);
if (¢ endfile = fopen(endword,'r")) == NULL ) {
printf("Ecror in open file %s \n",endword);
printf(™N007");
exit(1); |
f=0;Sum=0;
while(feof(endfile))
{ fscanf(endfile,"%f",&Dum);
Sum=Sum-+Dum;
f=f+1;
}
fclose(prifile);
avg=Sum/(f);

if (( endfile = fopen(endword,"t™)) == NULL ) {
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printf("Error in open file %s \n",endword);
printt(M007");
exit(1); }
Sum;o:
while(!feof(endfile})
{ fscanf(endfile,"%f",&Dum);
Sum=Sum-+pow((Dum-avg),2));
1
fclose(endfile);
SDdpramy=Sum/(f),
SD=sqrt(SDdummy);

if ( ‘cndaﬁlc = fopen(endaword,"w")) == NULL ) {
printf("Error in open file %d \n",endaword);
printf(N007");
exit(1); }

fprintf(endafile,"%f\n" avg);

fprintf(endafile,"%f\n",SD);

fclose(endafile);
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